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(57) Abstract : 

PURPOSE: To prevent the influence of an abnormal current generated by an 
external cause by providing a current limiting means which limits the 
abnormal rush current supplied to a light-emitting element. 
CONSTITUTION: A laser voltage regulator 52 generates a stabilized 
voltage supplied to a semiconductor laser 41 from a nonstable power 
supply voltage VI and regulates the voltage and an overcurrent limiter 
53 limits an abnormal rush current to the laser 41. The abnormal rush 
current includes the rush currents generated when the power supply is 
turned on, when a constant-current circuit 51 becomes defective, or a 
CPU makes an APC control error. The current value at which the limiter 
circuit 53 starts operations is set higher than a prescribed current 
value set to the circuit 1 and lower than the maximum allowable current 
value of the laser 41. Differently from the case where APC control is 





made by indirectly discriminating abnormality caused by an APC error 
from the information given by returned signals from a photodiode near 
the semiconductor of the laser 41, the abnormal state can be limited 
timely with no time lag. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] The light emitting device drive circuit characterized by 
having a current-limiting means to restrict inrush of the abnormal 
current which is installed between a light emitting device, an 
electrical-potential-difference supply means to supply an electrical 



potential difference to this light emitting device, a current supply 
source means to supply a fixed current to said light emitting device, 
and said light emitting device and said electrical-potential-difference 
supply means, and is supplied to said light emitting device. 
[Claim 2] Said current-limiting means is a light emitting device drive 
circuit according to claim 1 which is beyond the current of the 
convention supplied from said current supply source means, and is 
characterized by restricting said abnormal current to the value between 
below the current-proof [ permission maximum ] of said light emitting 
device. 

[Claim 3] A light emitting device, an electrical-potential-difference 
supply means to supply an electrical potential difference to this light 
emitting device, and a current supply source means to supply a fixed 
current to said light emitting device, With a current-limiting means to 
restrict inrush of the abnormal current which is installed between said 
light emitting device and said electrical-potential-difference supply 
means, and is supplied to said light emitting device, a time amount 
measurement means to measure continuous action time amount when this 
current-limiting means operates, and this time amount measurement means 
The light emitting device drive circuit characterized by having the 
control means [ shut / control means / the electrical potential 
difference supplied to said light emitting device ] if it was detected 
that said current-limiting means carried out predetermined time 
continuous action. 

[Claim 4] The light emitting device drive circuit according to claim 3 
characterized by integrating said current supply source means, said 
current-limiting means, said time amount measurement means, and said 
control means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the 
suitable light emitting device drive circuit for the semiconductor laser 
drive circuit used for an electrophotography type laser beam printer or 
a copying machine about a light emitting device drive circuit. 
[0002] 

[Description of the Prior Art] In an electrophotography type color laser 
beam printer, semiconductor laser is used as a means to form an 
electrostatic latent image on a photo conductor according to a picture 
signal. The outline structure of the conventional 1-dram multiplex 
imprint color laser beam printer is shown in drawing 3 . In drawing 3 , 
the form 102 to which paper was fed from the feed section 101 is pinched 
by gripper 103f of the imprint drum 103 in a form tip, and is held at 
the periphery of the imprint drum 103. 

[0003] The latent image formed for every color on the photo conductor 1 
from the optical unit 107 is development-ized by each color development 
counters Dy, Dc, Dm, and Db, two or more rotation copy is carried out to 
the periphery form of the imprint drum 103, and a multicolor color 
picture is formed. After that, it dissociates from the imprint drum 103, 
is fixed to a form 102 in the fixing unit 104, and it is delivered to 
the paper output tray section 106 from a delivery unit 105. Each color 
development counter has the rotation pivot 110 to the both ends, each is 
held by the pivotable development counter optional-feature section 108 
centering on a shaft, and as shown in drawing 3 , where the posture is 
maintained uniformly, the rotation for development counter selection is 
made here. 

[0004] The migration arrangement of the development counter optional- 
feature section 108 is carried out by solenoid 109a in the optional- 
feature maintenance frame 109 a core [ intersection 109b ] by the 
development counter and one after the selected development counter' s 
moving to a development location in a photo conductor one direction. 
Here, the rotation pivot 110 has composition fixed to the body of 
equipment. Moreover, a sign 4 detects the home position of the 
development counter optional-feature section 108 by detection of the H 
section which is a detector and was projected on the periphery of the 
development counter optional-feature section 108. 

[0005] Therefore, a printer control unit (not shown) checks the location 
of each color development counter on the basis of the H section, 



determines angle of rotation of the development counter optional-feature 

section 108, and chooses a desired development counter. 

[0006] As image exposure in the above equipments, the image exposure 

obtained by laser beam scanner equipment is used. 

[0007] Optical system is shown in drawing 4 about image exposure. 

[0008] Drawing 4 shows a concrete example of the optical unit 107 

interior. 

[0009] This laser beam scanner equipment has semiconductor laser 41, and 
light modulation of the semiconductor laser 41 is carried out according 
to the color-separation image of a picture signal. As for the laser beam 
by which outgoing radiation was carried out, a laser beam is deflected 
from semiconductor laser 41 by the rotation polyhedron (polygon mirror) 
38 through a collimator lens 31 and a cylindrical lens 32. Next, image 
formation is carried out with the f-theta lens which consists of a 
spherical lens 33 and a toric lens 34, a beam optical path is turned up 
by the reflective mirror 35, and a laser beam is irradiated at a photo 
conductor 1. And the image exposure corresponding to a color-separation 
image is made by scanning a laser beam in the predetermined direction a 
with constant speed in the front-face top of a photo conductor 1. 
Moreover, a part of laser beam is reflected by the horizontal 
synchronization mirror 36, the index signal which shows the initiation 
direction of the scan line of a laser beam by the optical fiber 37 is 
detected, and the timing of the image writing of one line is determined 
on the basis of this signal. 

[0010] The configuration of the quantity of light control circuit of the 
laser drive circuit used for the optical unit 107 is shown in drawing 5 . 
In drawing 5 , 40 is a laser unit and consists of a laser diode 41 and a 
photodiode 42 arranged in this near. The signal S40 which a part of 
laser beam in a laser diode 41 was received by the photodiode 42, and is 
proportional to the amount of luminescence of a laser beam is acquired. 
Next, this signal S40 is the signal comparator 44, and is compared with 
the laser beam target quantity of light setting reference signal Vt 
level set up beforehand. 

[0011] And the output signal S44 of the signal comparator 44 is 
outputted to the next step control circuit (following control circuit) 

45 as a signal equivalent to an error with Signals S40 and Vt. A control 
circuit 45 outputs the count actuation control signal S45 to a counter 

46 according to an error signal S44. 

[0012] Next, a counter 46 performs up-and-down actuation according to a 
control signal S45, and outputs the count signal S46 to next step D/A 
converter (the following, D/A converter) 47. And a digital signal S46 is 



changed into an analog signal with D/A converter 47, and a signal S47 is 
outputted to the next step laser drive circuit (following and laser 
drive circuit) 48. The signal SI is also inputted into the laser drive 
circuit 48 here. A signal SI is a picture signal outputted from the 
picture signal control section which is not illustrated. 
[0013] In the laser drive circuit 48, the amount of luminescence of a 
laser beam is set up with a signal S47, the laser driving signal S48 
with which ON of laser and off actuation were controlled by the picture 
signal SI is generated, and it outputs to a laser diode 41. 
[0014] Thus, by the explanation after APC (Automatick Power Control) 
processing and a call, it abbreviates carrying out convergence 
stabilization of the amount of luminescence of a laser diode 41 in the 
predetermined range to APC. 

[0015] Thus, it is because the APC control to which laser intensity is 
stabilized in the environmental condition from which as for the need of 
establishing the circuit which stabilizes laser intensity in the optical 
unit 107 the temperature characteristic of laser is very bad and ambient 
temperature changes is needed. 

[0016] Here, if a laser beam makes horizontal scanning the direction 
which scans a photo conductor 1 in the direction of the sign a of 
drawing 4 and makes the direction of b to rotate the direction of 
vertical scanning, APC control will be carried out in the non-image 
field of horizontal scanning and the direction of vertical scanning. 
[0017] The laser drive circuit 48 of drawing 5 is explained. An example 
of laser drive circuit 48 internal configuration is shown in drawing 6 . 
[0018] In drawing 6 , Ql and Q2 are transistor components, and they 
constitute the differential circuit where the mutual emitter terminal is 
connected in common. Resistance Rl is connected to the collector 
terminal of Ql, and, on the other hand, the laser diode 41 is connected 
to the collector terminal of Q2. A buffer circuit 50 supplies the laser 
drive signal SO and SO* to each base terminal of differential circuits 
Ql and Q2 with reversed polarity mutually according to the picture 
signal SI currently supplied from the picture signal control section 
(not shown) . 

[0019] A current regulator circuit 51 holds the fixed current set up by 
APC control so that the predetermined amount of luminescence might be 
obtained by laser. 

[0020] When one path of the transistors Ql or Q2 will be in switch-on by 
the laser drive signal SO and SO*, the laser drive fixed current value 
set as the above-mentioned current regulator circuit 51 by APC control 
is supplied so that clearly from such a configuration. In this case, 



when Q2 is flowed through it, laser emits light. Moreover, resistance R2 
and a capacitor CI absorbed the spike current generated at the time of 
switching of a current, and have protected semiconductor laser 41 from 
destruction. 
[0021] 

[Problem (s) to be Solved by the Invention] When CPU in a microcomputer 
overruns recklessly when the APC control loop mentioned above is built 
using a microcomputer etc., or a part of configuration component of a 
current regulator circuit 51 breaks, a problem arises. A current 
regulator circuit 51 more specifically produces malfunction which passes 
the high current exceeding the current-proof [ component permission ] of 
semiconductor laser 41. Moreover, according to the rushes current 
immediately after power-source ON (surge), great stress may be applied 
to expensive semiconductor laser, or when the worst, component 
destruction may be carried out. 

[0022] Then, this invention aims at offering the light emitting device 
drive circuit which is not influenced of the abnormal current generated 
by external factors. 
[0023] 

[Means for Solving the Problem] In order to attain such a purpose, 
invention of claim 1 is installed between a light emitting device, an 
electrical-potential-difference supply means to supply an electrical 
potential difference to this light emitting device, a current supply 
source means to supply a fixed current to said light emitting device, 
and said light emitting device and said electrical-potential-difference 
supply means, and is characterized by having a current-limiting means to 
restrict inrush of the abnormal current supplied to said light emitting 
device. 

[0024] invention of claim 2 — invention of claim 1 — in addition, said 
current-limiting means is beyond the current of the convention supplied 
from said current supply source means, and is characterized by 
restricting said abnormal current to the value between below the 
current-proof [ permission maximum ] of said light emitting device. 
[0025] An electrical-potential-difference supply means by which 
invention of claim 3 supplies an electrical potential difference to a 
light emitting device and this light emitting device, A current-limiting 
means to restrict inrush of the abnormal current which is installed 
between a current supply source means to supply a fixed current to said 
light emitting device, and said light emitting device and said 
electrical-potential-difference supply means, and is supplied to said 
light emitting device, It is characterized by having a time amount 



measurement means to measure continuous action time amount when this 
current-limiting means operates, and the control means [ shut / if it is 
detected that said current-limiting means carried out predetermined time 
continuous action with this time amount measurement means / control 
means / the electrical potential difference supplied to said light 
emitting device ]. 

[0026] In addition to invention of claim 3, invention of claim 4 is 
characterized by integrating said current supply source means, said 
current-limiting means, said time amount measurement means, and said 
control means. 
[0027] 

[Function] In invention of claim 1, a current-limiting means restricts 
inrush of abnormal current, and protection of the whole circuit is aimed 
at. 

[0028] By invention of claim 2, the effect which gives actuation of a 
light emitting device is lost by making the limit range of a current- 
limiting means into the normal system operation range of a light 
emitting device. 

[0029] In invention of claim 3, if abnormal current carries out long 
duration generating, the drive of a light emitting device will be 
stopped and the protection nature of a circuit will increase further. 
[0030] In invention of claim 4, by integrating the current-limiting 
related section of a light emitting device drive circuit, the effect of 
the circuit section on others is prevented, the probability for failure 
generating, such as abnormalities in an open circuit, to arise decreases, 
and the miniaturization of equipment can be attained. 
[0031] 

[Example] Hereafter, the example of this invention is explained to a 
detail with reference to a drawing. 

[0032] The example of an overcurrent limit of the semiconductor laser in 
connection with this invention is explained to a detail based on drawing 
1 . In drawing 1 , the same sign is given to the same signal name as the 
conventional example and the same part of drawing 6 . 

[0033] In drawing 1 , 52 is a laser voltage regulator which carries out 
generation regulation of the stabilization electrical potential 
difference V3 supplied to semiconductor laser 41 from the astable supply 
voltage VI, and the overcurrent limiter 53 restricts the unusual rush 
current which flows to semiconductor laser 41. The rush current with the 
unusual above is the rush current which flows in the rush current at the 
time of power-source ON, failure of a current regulator circuit 51, the 
APC control error of CPU, etc. Here, the current value to which the 



overcurrent limiter circuit 53 starts actuation shall be set up lower 
than the maximum-permissible object current value of semiconductor laser 
beyond the predetermined current value set as the current regulator 
circuit 51 by APC control. 

[0034] If the overcurrent time amount measurement circuit 54 detects 
measuring the continuation duration of current limiting actuation, 
carrying out predetermined time continuation with the overcurrent 
limiter circuit actuating signal S53, and continuing limiter actuation, 
it will output a signal S54 to the regulator control circuit 55. The 
regulator control circuit 55 outputs the signal S55 which carries out 
shutdown control of the supply voltage to laser to the laser voltage 
regulator 52, and makes the supply voltage V3 to laser the shut in 
response to the above-mentioned signal S54. The circuit block 56 in 
drawing 1 is the light emitting device drive integrated circuit which 
integrated the above-mentioned circuits 52-55. 

[0035] An example of the concrete circuit of the light emitting device 
drive integrated circuit 56 in drawing 1 is shown in drawing 2 , and the 
actuation is explained. In drawing 2 , the laser voltage regulator 52 of 
drawing 1 consists of transistors Q3 and Q5, resistance Rl, R2, R3, and 
R4, zener diode ZD1, and a capacitor C2. If explanation of operation is 
given simply, a current will be supplied to the base of Q3 through 
resistance Rl from the astable-ized electrical potential difference VI 
supplied to the collector terminal of a transistor Q3, and a transistor 
Q3 will be activated. Furthermore, zener voltage ZD1 is made to lock 
through resistance R2 from the emitter of a transistor Q3, and reference 
voltage Vref is obtained to the emitter of a transistor Q5. The 
capacitor C2 is serving to remove the noise which a bypass capacitor and 
Zener ZD1 generate here. 

[0036] The partial pressure of the electrical-potential-difference value 
which minded resistance R5 from the emitter of a transistor Q3 is 
carried out by resistance R3 and R4, and it is supplied to the base of a 
transistor Q5, and carries out comparison actuation with reference 
voltage Vref. Consequently, an error component outputs to the collector 
of a transistor Q5, the base current of a transistor Q3 is controlled, 
and it is [0037]. 

[Equation 1] Predetermined electrical-potential-difference 
V3=(Vref+Vbe)* (1+R4/R3) 

Feedback control actuation is carried out so that it may become. 
[0038] However, Vbe(s) are the base of a transistor Q5, and an 
electrical potential difference between emitters. 

[0039] A transistor Q4, diode Dl, and resistance R5 and R6 constitute 



the overcurrent limiter 53 of drawing 1 . Although this overcurrent 
limiter actuation is the constant current drooping characteristic, it 
may not be limited especially and may be the character property of FU. 
When actuation is explained briefly, resistance R5 is overcurrent 
detection resistance, and if the electrical-potential-difference value 
of the both ends of resistance R5 tends to become according to an 
overcurrent more than Vbe of Q4, a transistor Q4 will be turned on, will 
control the base current of a transistor Q3 through diode Dl from the 
collector of a transistor Q4, and it will carry out current control so 
that the current beyond the value set up by Vbe/R5 in an overcurrent 
value may not be passed to semiconductor laser. Furthermore, actuation 
of an overcurrent limiter outputs a signal S53 through resistance R6 
from the collector of a transistor Q4. 

[0040] The overcurrent time amount measurement circuit 54 of drawing 1 
consists of transistors Q6 and Q7, resistance R7, R8, R9, and RIO, and a 
capacitor C3. 

[0041] When easy explanation of operation is given, the circuit 
constitutes the thyristor, by the above-mentioned signal S53, the 
trigger of the transistor Q7 base is carried out, and a current is 
poured in through resistance R10 and R9 and a capacitor C3 from the 
collector of a transistor Q7. While the overcurrent limiter circuit 53 
are above-mentioned [ this ] in the limiter circuit operates, 
impregnation is continued continuously. And it is [0042] as shown in the 
equal circuit in drawing 2 . 
[Equation 2] t= (C3*Rb) In (Vb/ (Vb-Vc) ) 
[0043] 

[Equation 3] Vc=Vbe(Q6) 
[0044] 

[Equation 4] Rb= (R9*R10) / (R9+R10 
[0045] 

[Equation 5] When a Vb= (R9/ (R9+R10) ) *Va time amount continuation 
overcurrent limiter operates, a current is supplied to the base of a 
transistor Q6, for the first time, it activates and a transistor Q6 
draws the base current of a transistor Q7 through resistance R8 from the 
collector of a transistor Q6. A thyristor loop formation is formed with 
transistors Q6 and Q7, and latching of the overcurrent limiter having 
carried out continuous action more than predetermined by this is carried 
out. And a signal S54 is outputted from the collector of a transistor Q6. 
Shut [ signal / the above-mentioned signal S54 is controlled not to 
supply the base current to a transistor Q3 through diode D2, and / an 
electrical potential difference V3 ]. 



[0046] Latching of such a thyristor is canceled, when maintenance 
actuation is carried out and a power source is again turned on until the 
power source of equipment turns off. Diode D4 carries out the discharge 
of the charge accumulated in the capacitor C3 at the time of power- 
source OFF. Usually, with the time constant of C3*Rb, since a charge is 
gradually accumulated in a capacitor C3, diode D4 is needed, when power- 
source turning on and off is repeated, although a discharge is carried 
out with the time constant of C3*Rb, without carrying out a discharge 
completely. 

[0047] It is prevented that it is prevented by the above configurations 
that the abnormal current more than tolerance flows to semiconductor 
laser 41, and semiconductor laser 41 breaks by them. 

[0048] In addition, it is not limited to semiconductor laser, and if LED 
etc. is otherwise a light emitting device, it is clear, although the 
configuration of this invention explained semiconductor laser as an 
example that this invention is applicable to all. 
[0049] 

[Effect of the Invention] Since the current-limiting means was 
established between light emitting devices, such as semiconductor laser, 
and an electrical-potential-difference supply means to supply an 
electrical potential difference to a laser drive circuit according to 
this invention as explained above, destruction of semiconductor laser 
etc. can be beforehand prevented according to the following 
effectiveness. 

[0050] (1) The laser protection by the electrical-potential-difference 
transient surge immediately after power-source ON, inhibition of the 
rush current, and the inhibition of an unusual high current that flows 
on laser by malfunction or an APC error of APC control are realizable. 
[0051] (2) Since a current-limiting means is set up more than the any 
value of the drive current range of the normal supplied from constant 
current so that it may become below the current-proof [ maximum- 
permissible ] of semiconductor laser, it can prevent said abnormal 
current finely, judging the abnormal current value into which 
semiconductor laser rushes by malfunction of a current supply source 
means etc. 

[0052] (3) Judge the abnormalities accompanying an APC error indirectly 
using the information on the return signal from the photodiode near the 
semi-conductor etc. , unlike the case where it controls by the judgment 
result, there is no time lag over an abnormal condition, and a timely 
limiting action is possible. 

[0053] (4) Exoergic stress by power consumption excessive [, such as a 



laser component / accompanying / since shut / the supply voltage 
supplied to semiconductor laser when an overcurrent limit value carries 
out predetermined time continuation further by work of a current value 
limit function as and abnormal current gave the above-mentioned 
explanation the method of flow and the bottom temporarily at 
semiconductor laser, and continuing flowing to semiconductor laser / an 
overcurrent /, and laser circumference electrical-potential-difference 
supply circuit, ] is made to the minimum. 

[0054] (5) Great effectiveness is acquired to the reuse at the time of 
the multi-model design by reduction of the components unit price by the 
improvement in packaging density, and components mark reduction, and 
mounting expense, and common-module-izing of a circuit, and shortening 
of a design period by integrated-circuit-izing a current-limiting- 
related means (sign 56 of drawing 1 ), i.e., the overcurrent limit 
integrated-circuit section. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing an example of the 
overcurrent protection network of the semiconductor laser concerning 
this invention. 

[Drawing 2] It is the circuit diagram showing the configuration of an 
overcurrent limiting circuit. 

[Drawing 3] It is the block diagram showing the outline configuration of 
a color printer. 

[Drawing 4] It is the block diagram showing the configuration of laser 
beam scanner equipment. 

[Drawing 5] It is the block diagram showing the network of the 



conventional semiconductor laser drive circuit. 

[Drawing 6] It is the circuit diagram showing the configuration of the 
conventional semiconductor laser drive circuit. 
[Description of Notations] 

31 Collimator Lens 

32 Cylindrical Lens 

33 Spherical Lens 

34 Toric Lens 

35 Reflective Mirror 

36 Horizontal Synchronization Mirror 

37 Optical Fiber 

38 Rotation Polyhedron 

40 Semiconductor Laser Unit 

41 Semiconductor Laser 

42 Photodiode 

44 Signal Comparator 

45 Control Circuit 

46 Counter 

47 D/A Converter 

48 Laser Drive Circuit 

50 Buffer Circuit 

51 Current Regulator Circuit 

52 Laser Voltage Regulator 

53 Overcurrent Limiter 

54 Overcurrent Time Amount Measurement Circuit 

55 Regulator Control Circuit 

56 Overcurrent Limit Integrated Circuit 

105 Delivery Unit 

106 Paper Output Tray 

107 Scan Optical Unit 

108 Development Counter Optional Feature 

109 Development Counter Optional-Feature Maintenance Frame 
109a Solenoid 

109b Intersection 
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DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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afc±t)«s3e#-*iaifc»iftft»3n*. ect, urn 
5ttti 1 o\tmm*mzmfeznz>mi&tt£^T^2>o 

Sfc«F^ 4 tt«a*ir ft 0 1 0 8©P3 

»fc^au&Hffi©«fflK«fcos«»aiR»iii«i 0 8 

[0005] vftafl-ox-zu >?fflmmm ma&rr) 

}r*#ssp 1 0 8 (D®feftm&tkiz.Lmm<D%im&&m!R 
-rs. 

[0 0 0 6] &±©J:5^:SBfc*5tt-5«0^£UT 

[0 0 0 7] I«3tf3^T**3fiSH4t:*'r. 
[0 0 0 8] 04 tt3tf V M 0 7 ^©JWf^ft: 
— 09£^T. 

[0 0 0 9] tfh*-AX*^±fiBtt**#:b 
-If 4 UtU ##*k-lf4 nS[4|«#^©^^ 
• fcLfc*»^T3K«PSns. ^mfcls— f4 1*>6H1 
StStlfcl^— !ftf-A«3U^-^b>X3 l*«ktX-> 

'j > f y tijvv y% 3 2 s^bTimE*n# w y =r > 

3 8 (C<£ D U-if b'-A/0^fB]3nSo #CCP 
— tftr-Att«ffib>X3 3*5<fctfb-Uy?k>X3 
4*&i^^na f -®l^>XT^LK#t3 5-3 5 

T, l/-iftf-At«*#:l©*®_h*-fe5S«TRff^ 

•JfeWftlSns. ifc, tftf-A©-gRtt*¥^ 
^•7 P 9 1 *;V7T-l'A t 3 7T7V— tf 

[0010] ft^a-y H07 tflE 
»0l»©3t*«!fWlHllS©IBjsS*H 5 iC^-f,, HBC^H 

1 £-©jan(caHs$nfc7*hy-r^-F4 2 #5* 

SSn5. V-if^*- F4 UZ&ftZV— IfH-A 
©— ffiH 7* YP't-*— F4 2 fcS3fcStlTk— tf tf 

®fi^s4 o««^jt«gi4 4T, «&^i;«)»Be*n 

[0 0 11] ^L-Tm^tt«S54 4©ffiA{t^S4 4 
«, 4 0 tV t t<0«^fcffi^-r*«^tbTJ*C 

»4 5tt, KJS«^S4 4fc«oT*^>^4 6^*'> 
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(3) 

3 

y bmmmm^s 4 5 sawrrs. 

[0 0 12] #cfc;fr*>*4 6Bifli^S4 5t;fe 

fLTD/A«M4 7Tf^^;«§S 4 6tt7tP 
mtJEHSnt. fS^S 4 7 JJJfcRV— tf*»®» 
(«T. U— tfHftllK) 4 8icm^$n^)o r^lTk 
— ^ffiliiisr^ 4 8KBI^S 1 feAASftT^S. flW 
S 1 ttH^UTV>fc^lil«t^flW^5ffl#Sn*iS 

[0 0 13] l^— 9 , JB»|5FPS4 8T?f4, fl^S4 7C± 

0 *f if-A<o«eatatftu aliens 1 fcj:^ 
4 8§t*£b, ify-i-t— H4 ltcaj^-r^o 

[0 0 14] ^©«t3tW— <fy<*— 1*4 KD&ftM 
£3f*©«HfciR*ftJfeft-r*;it*, APC (Aut 
omatick Power ControDjSlt 

pf tm^cDfaiJiT&AP c tms-r. 

[0 0 15] 2KOJ:5l:3tfazy M 0 7\zV— if* 
[0 0 16] cut, U— V~£-2±tmyffl-l £04© 
[0 0 17] H5 0^— !flK»IlB4 8 I^HTRWt 

a. w-utk»h»4 8 p^gBW^eco— m^pji 6 t'TK-r. 

[0 0 18] 06 t^ViTQl tQ2\th^>^X^m 
@PSSi*LTW5. Q l©3l^^ffl^(£te:Jg£lR 1 

*t, -^Q2onP-^^«Ttc«k— tf^-f*- 1*4 1 
•xrw— if H7-f^s o, so**tts&-ra„ 

[0 0 19] femMleI?S5 lttV— lffc|JrJfe©f&3fc*j&t 

# s n* <t 5 k a p cwinysjes nfc— je««afiM* 
r*. 

[0020] ;i©±5&#i^a>&9f£>#>fc:«k'5t;:, ap 4» 
cffl»i?jiiHsmffi[iiiS5 i tcKssnfcp— »fJK»- 

>-y-c i izmfficDx-f y^>>fm\zm£.'?2>7>/w ?n 

■So 

[0 0 2 1] 

[»W*»*«febJ: , 5t-r*»H] llbfcAPCMWV 50 



#M¥7-2 2 13 7 7 

4 

feV— !f4 1 ©3f&^f¥$iira*£g££X««£irr<fc 
SfE (t)— 5?) fC«tD, If fc#X&7. r- 

[0 0 2 2] -tee, *5SW14» *MBfiHteJ:»55fc£"r 
£JI#m^©&*£gtffcV^ft^ffi»III&£iS#rr 

[0 0 2 3] 

[0 0 2 4] 2 1 ©»BJ}riinx 

[0 0 2 5] 3 ©£9itt, Sg^fcSTi:, 

OTffitemauwMeLifc c t««fflsn&a & a, mm 

[0 0 2 6] »*]B4©«Wtt. W*B3©a5MK»^. 

MfH€^ft$&#at, tWB«t«iia#st, Mian* 

[0 0 2 7] 

[fpffl] 1 ©^Tt4«SK®IS^afc<t 

[0028] mim2<DW^\tMmmm^wt<r>mwm 
[0029] 3 <Dmmr\m^mm^mmm^ 
[0030] m&mivmm-wzmftm^mmm&vm 
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(4) 

5 

[0 0 3 1] 

[0 0 3 2] **WtrMto^**#:w--if©a««JWR 
o**«*l9lJc»^TflP*lteili!-r*. Hil:*^ 

[0 0 3 3] 01 fc43l>T 5 2 H#£je«8R«£E V 1 ^ 10 
£¥m»U-*f 4 1 C«IW*5»feft«BEV 3 

U5y*53 tt*»»W1f 4 1 fc«n-5ftflffc£A* 

««E, S«St[HgS5 l<7)i^pe, CPU(DAPC»X7 

3«t»fp*BB*&"rs««tttttAPcttniTje« 
if o fcft < aiteanT^* fc© t 

[0 0 3 4] i@1t^ WtffiJHK 5 4 U 3 y 

V>TV>££££«mb»:&Sfc& fi^S5 4^l/^l/ 
-?»(IPH»5 5l:ffl*tS s ±3E«-SfS 5 4£gtf 
T> I^^jx V — ^ AffWUlK 5 5B1/- ifME^n-W— 

5 2-55 ^*iftbfcf«fIlI«0!STfe§ o 30 

[0035] mi iz&\?*ttm z ma&imto 5 6 <d 

^ 0 E2lC*^Th^>>?X^Q3, Q5, fifiRl, 
R2, R3 5 R4, ^xt-^t-FZDh 3 >5 f 
>U-C 2 1 ©I/- tf«£P^JL V—9 5 2 £1«M&b 

^Q3*tsttft;$ns. ^e>^, h^>vx^Q3cox 

[0 0 3 6] h7>yX^Q30X^7^^^iSR5 

e^b»:«ffi«»aaBKR3, R4?^nth7>>? 

X^Q5<^-XfCtt*&2nT\ XipWEEV r e f ijt 



#BB¥ 7-221377 

6 

[0 0 3 7] 

HR1J 0T/£1tffiV3 = (Vref+Vbe) * (1 + 
R4/R3) 

t a 3 <fc 5 tc 7 4 - H ;ty ^7 fflflMMFT * e 
[0 0 3 8] fcflfU Vbe[ih7>yX^Q5^- 

[0 0 3 9] h7>yX^Q4, ^t-HDl, ffiJK 
R5, R6»4H10!>a«iftU5ty^5 3**J*l/T^ 

l>. §i> gRR5ft JMKtttU 

JSffnf&O* a«*fc<t0filftR5©|lijB<O«JBElt**Q 
4C0Vb eJK±fc*5'5«tT-5(!:> h7>yX^Q4tt 
t>bT h7>^X^Q4 oon Vi? Pfrt*?-^^— HD 
1 ^lth7>yX^Q3©^- XSflS£WWU jfi 
«««*Vb e/R5^S*4n*«K±0)«iK*¥* 

«'J^y?Mmt, h7>^X^Q4©nl/^7^ 
*6S4/tR6fcfrLT«*S 5 3£ffi:*rr*. 
[0 0 4 0] h7>yX^Q6, Q7, Jgi/iR7, R 
8, R9, RIO, XI>7^>1^C3Tg|lC0ia«St^W 
tHW5 4SMlW^ c 

[0041] «*a»fWKWft-r*t, skiwux 

?^bt*D, ±B«*S 5 3KiD, h7>yX 
7^-X^hU#— £tlT\ h7>^X^Q7^a 
I/^^6fiftR10, R9, 3>r>U"C3S^lT 

3^»fp*ttaA^awbT«^6ns, ^lt, ^2 

[0 0 4 2] 

[ft 2] t= (C3*Rb) In (Vb/ (Vb-V 
c) ) 

[0 0 4 3] 

[S3] Vc=Vbe (Q6) 
[0 0 44] 

[ft 4] Rb= (R9 *R 1 0) / (R9+R10) 
[0 0 4 5] 

[ft5] Vb= (R9/ (R9+R10) ) *Va 

X^Q 6 CD^-XK««*tftj|!&3n«l5J)T h7>yX^ 
Q6l4ffittftStlT, h7>yX^Q6©3l/^^^5 
JgJaR 8 ^IT h7>yX^Q 7 co^-X^St£3l^ 
Ji&o h^>^X^Q6, Q7WUX*W6» 

fcZltS?^?^^. f§S54^h7> 
yX^Q6^3l/^^^ffl*$Wo ±|B«-^S5 4 
te^-f t-pD2^LTh7 >v>X * Q 3 -vO^-X 

[0 0 4 6] Z<D£5fc^<<1VX#<D7y^>i?\^ m 
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7 

l:3>r>1tC 3 tcS^L-T^-S^ffifSrx-Y X?^-^ 

Y-v-TS^. «S^->*7*ltDiiL'&«&ttt, C 
3 * R b ©B$j£lfeT»7§:£C«5^ X^^-^itl* fc, 

[0 0 4 7] JKJ2©£5&«(£t::J;D, if4 

n, 1?4 l^^-rsrt^M^tiSo 

[0 0 4 8] tf£CT 
ifcfeLEDSif, ^STTJfenti^Tfc*^ 
[0 0 4 9] 

*&-r 5 mmttit^® t co w \z mmm^m & m n it © -c 

KT©«fc3fc8&*fcJ;D, ¥«#l^-1f©fK«i^£*S* 

[0 0 5 0] ( l ) WE* >jtfifc©«EEji«ttJBt>— J> 
CiSl/- tf«». gSA««E©ffllfc£, APCMW©^ 

[0 0 5 1] (2) «SSWI6?Rtt, S««3^6tt»&a 
ft*IE£©B»««flfiH©ffiK©««±, tf 

[0 0 5 2] (3) APCl7-l:#5Sf^i#:ifi 
[0 0 5 3] (4) «ls££Rftm&»Mlftl<'--' »ffc 

[0054] (5) maEiwiBMBo^R-rfcfc-s, sa* 
iKfflns&ixiii&ffi (0i©ft#5 6) sh^bbm:-*-* 



(5) #1^7-2 2 1 3 7 7 

8 

mmmmvmm. mwrmmommmz^hx^im 
[0fficof»mfeSiM] 

[Hi] \zfct>z>^nfc v-v<Dmwmwmb 
[S2] iim^«KiHigsco*)Ss^-riHis&ia^s.So 

[03] *5-7 r U>^0***J*ft^'r*J«HTr» 
20 [04] !fH-AX*^^g«CO«^^*-r»^0 

[05] if«»i5ri&cD^iKg*^-r^D 
[0 6] ^*©¥*# k-if ig«j0is©«fie*^-riHiss 

0T&-5. 
HS#©!B9I] 

31 nU;*— 

3 2 isV>W1l)VV>X 
3 3 

2> 3 4 f — 'J-y^l/>X 
3 5 7- 

3 6 *¥RHU7- 

3 7 t^A^yr-f/t 

3 8 laJte^ffl#: 

4 0 ¥%mV—V3--y V 
4 1 ¥-mfoV~i? 

4 2 7* h^-f^-F 

4 4 ffi^JtlstSg 

4 5 fflffllUSS 

30 4 6 j3^>5> 

4 7 D/ASm^g 

4 8 is-*fmm\m 

5 0 A*-y7TlHl?S 
5 1 femMMfa 

5 2 V—^mB.VZa.V—*? 
5 3 ifiSMUSy* 

5 4 iittjci^mM-MiaRi 
55 \s^3.v-?umm'& 

5 6 iMSfcfWI8£M«|5t8& 

40 10 5 mm 
10 6 ilhH 
1 0 7 h 

108 il«3g>IJR1S« 

109 SMIWM7k-A 
109a V W-f P 

10 9b 3££ 
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Rh-R9'R|0 

Ww 



R9+R10 



"C3 



LM3] 




101 
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[04] 




4 j ^j$»u->r K 



[05] 

ti 4 0 

L_ 

44 45 4 5 47 
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